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Project  Description 


This  1  and  28toiy  project  Is  to  provide  approximately 
9,500  ^ross  square  feel  of  office  space  for  one  of  two 
noerthfe  sHee; 

(a)  Chadeaton,  South  Carolina 

(b)  Radford  AAP.  Virginia 

Soil  condMons  are  unknown  at  both  sites. 


The  fofowing  project  criterfa  has  been  established: 

1.  The  3d’x  72*  space  on  the  irst  level  shal  be  column  free  for  open  office  planning. 

2.  The  IS*  X  72*  firsi  and  second  floor  areas  shal  provide  24’ square  bays. 

.‘t ■  Thr  rshaH  be  a  cisb  on  grads  with  the  tops  of  perfmster  continuous  waN  footings  set  at  2’*6* 

below  grade.  Cohinm  foodngs  wS  be  isoialed  spread  footings. 

4.  The  second  floor  occupancy  Ive  loads  located  on  the  plan  are: 

Offices:  SOpsf 

RtoSlorege:  ISOpsf 

Corridor,  stairs  Lobby:  100 psf 

5.  Sbuctural  framing  schernsa  to  be  designed  and  compared  ahaU  be  as  folows: 

Scheme  A:  Al  steel,  non-composite, 

lateral  load  resManoe  « rigid  frames. 

Scheme  B:  Al  steel,  composite, 

lateral  load  resistance  >  X  braced  frames. 

Scheme  C:  Monolithic  concrete  for  two  story  portion,  steel  for  lower  roof  portion, 

lateral  load  resistance  -  shear  walls. 


6.  Thtt  typical  •xiwtorwivalopeooraists  of  5*  limestone  panels.  1”  rigid  insuiilion,  3-5/8*  metal  studs,  and 
S/8*drywail. 

7.  VVindow  and  door  openings  are  unifontiiy  distributed  to  ail  elevalions. 


8.  Load  Assumptions: 

Importanoe  Exposure 

Category  Category 

Snow:  I  C 

Wind:  I  C 

Seismic:  iV 


9.  Material  Assumptions: 

Concrete:  4,000  psi,  I^WT 

Steel  Reirrfordng:  Grade  60 
Steel:  A36 


10.  Rre  resistance  rating  shall  be  achieved  by  a  wot  sprinkler  system. 
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Exposure; 

C 

Importance;  |; 

1.00 

Snow 

Exposure:  c: 

1.00 

Importance; 

1.00 

RoofSIippeiy: 

No 

Thermal  Factor 

1.0 

Seismic 

Importance:  iv: 

1.00 

Soil  Factor  S3: 

1.5 

Soil 

Blank 

Criteria 


Baate  Oaslgn  Crltarla 

Projaet  Data 

Projact  HaaM 

:  Office  Building  -  Schaaa  A 

City/ Inatallatlen 

:  Radford  AAP 

Country 

:  USA 

statu 

«  VA 

County 

;  Pulaski 

Oaalgn  Load 

:  TM  S-809-1  1991 

Building  Coda 

:  BOCA 

Saiaaiie  Coda 

1  TM  9-S09-10  1991 

Blaaation  aboaa  aaa  laaal 

i  3300  ft. 

Ho.  of  Storiaa 

:  2 

Floor  Araa 

1  9S04  aqft. 

Occupancy 

i  Osa  Group  B 

Typo  of  Conatruction 

:  3A 

Soisaic  Latoral  Load  Raalatanoa 

H-8  Syatoa 

t 

N-8  Rw 

:  0 

B-N  Syatoa 

B-N  Rw 

:  0 

Ragional  Data 

Hind 

Baaic  Hind  Spaad 

:  70.0  aph 

Coaatal 

:  No 

Maaiaiua  Mind  Bpaad 

1  SS.O  aph 

Hind  Diraetlon 

I  SB 

Snow 

G  t  Aid 

s  25.0  psf 

Maalaiuai  Snow  iiapth 

t  15.0  in. 

Snow  Danaity 

t  17.3  pef 

Rain 

r.vo.agw  Rainfall 

t  44.0  in. 

Maslaiua  Rainfall 

i  4.0  in. 

Taaparatura 

Masiaua  Taaparatura 

t  92.0  deg  F 

Hinlaui  Taaparatura 

t  -24.0  deg  F 

Saiaalc  Zona  i  2A 

1  0.130 

Frost  Oapth 

!  22  in. 

Slta  Spaoific  Data 

Mind 

Brpesura 

I  C 

lapertanca  <  I 

:  1.00 

Snow 

Bxposura  i  C 

<  1.00 

laportanea  :  I 

i  1.00 

Roof  Slippary 

1  No 

Thoraal  Factor 

1  1.0 

Salsale 

lapertanca  t  IV 

1  1.00 

Soil  Factor  i  S3 

:  1.3 

Hotos 

lapertanca  Factor  for  Snow 

and  Minds 

I  All  buildings  and  structures  oscopt  those  listed  below. 

II  Buildings  and  structures  wharo  priaary  occupancy  is  ono  in  which 

more  than  300  people  congragata  in  one  araa. 

Ill  Buildings  and  strueturaa  daslgnatod  as  essential  facllltias, 

including,  but  not  limited  toi 

Hospital  and  ether 

aadieal  faellitiea  having  surgery  or  eaergency 

troataant  areas. 

Fire  or  rescue  and  police  stations. 

Priaary  cemaunlcatlon  facilities  and  disaster  operation  centers. 

Power  stations  and 

other  utilities  required  in  an  eaergeney. 

Structures  having  critical  national  defense  capabilities. 
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IV  Bulldlnga  uid  strueturvs  that  rapcaaant  a  Iom  hatard  to  huBan  Ufa 
in  tba  avant  of  faiiura,  aueh  aa  aBrleultural  bulldlnga,  eartaln 
taaporacy  faellltlaa,  and  nlner  ateraga  faellltlaa. 

Nlnd  Bxpeaura  Catageryi 
Bapoauxa  Ci 

Opan  tatraln  with  aeattarad  obatruetiona  hawing  halghts 
ganarally  laaa  than  30  ft. 

Snow  Bxpoaura  Catagoryi 
Bapoauxa  C: 

Locations  In  which  snow  tanowal  by  wind  cannot  ba  rallad  on  to  raduM 
roof  loads  bacausa  of  tarrain,  higher  atructuraa,  or  sawaral  traaa 
naarby. 

*  Tha  conditions  discussed  should  ba  roprsaantatlwa  of  those  that  are 
likely  to  aalst  during  tha  Ufa  of  tha  structure.  Roofs  that  contain 
aavacal  largo  places  of  nachanlcal  aqxilpaMnt  or  other  obstructions  do 
not  qualify  for  siting  category  A. 

Snow  Tharaal  ractori 
Basted  Structure. 

*  These  conditions  should  ba  raprasantatlwa  of  those  that  are  likely 
to  aalst  during  tha  Ufa  of  the  structure. 

Inportanco  Factor  for  Salaadci 

I.  Basantlal  Facllltloa 

Hospitals  and  othar  nodical  faellltlaa  hawing  surgury  rnd  anarga.'.-j 

traataant  areas. 

Fire  and  police  stations. 

Tanka  or  othar  structures  containing,  housing  or  support  .iig  water 
or  othar  flra-supproaslon  aatoriala  or  aqulpaant  required  for  tha 
protection  of  oaaantlal  or  hasardous  facilities,  or  apeolal 
occupancy  atructuraa. 

Baorganey  wahlcla  shelters  and  garages. 

Structures  and  aqulpaant  In  aaarganey  praparadnasa  <-antora. 

Stand-by  power  generating  aqulr-:r.t  for  essential  facilities. 
Structures  and  aqulpaant  In  uwaun.^  cation  oen*eir«  and  other 
faeiUtlas  required  for  aaarganey  responsa. 

II.  Hasardous  Facilities 

Structures  housing,  supporting  or  containing  sufficient  quantities 
of  tosle  or  asploalwe  substances  to  be  dangerous  to  the  safety  of 
the  general  public  If  released. 

III.  Special  Occupancy  Structure 

Cowered  structures  whose  prlury  occupancy  Is  public  assoably  - 
capacity  aora  than  300  persona. 

Buildings  for  sehoela  (through  secondaryl  or  day-care  centers  - 
capacity  aora  than  2S0  students. 

Buildings  for  colleges  or  adult  education  schools  -  capacity  acre 
than  SOO  studants. 

Hadlcal  facilities  with  SO  or  aora  resident  incapacitated  patients, 
but  not  Included  abewe. 

Jails  and  detention  faellltlaa. 

All  structures  with  occupancy  aora  than  SOOO  parsons. 

Structures  and  aqulpawnt  In  power  generating  stations  and  other 
public  utility  facilities  net  inciudad  abowe,  and  required  for 

IV.  Standard  Occupancy  structure 

All  Structures  hawing  occupancies  or  functions  not  listed  abowe. 
Salsale  Sell  Factor i 

S3t  A  soil  profile  70  feet  or  aora  In  depth  and  containing  more  than 
20  feet  of  soft  to  aodiua  stiff  clay  but  not  aore  than  40  feet  of 
soft  clay. 

The  site  factor  shall  bo  established  froa  properly  substantiated 
geotechnical  data.  In  locations  where  the  soil  properties  are  not 
known  In  sufficient  detail  to  detamlna  tha  soil  profile  type,  toll 
profile  S3  shall  be  used.  Soil  profile  S4  need  not  be  astuawd  unless 
the  Building  Official  detomlnos  that  soil  profile  S4  nay  be  present 
at  the  site,  or  In  the  ewant  that  soil  profile  S4  Is  established  by 
geotechnical  data. 
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A.  Simplify  the  geometric  model 

For  buidbigs  writh  repeMiv*  \Mngs.  oniy  ofM  w<ng  nMds  to  be  modeled 

inaignNicant  portions  such  as  chimneys,  dormeis,  and  amsH  proiedions.  should  not  be  modeled. 


Extra  winga  ora  not  nacoaaory  Simpllfiod  modot 


B.  Make  sure  planes  are  in  contact 

Agap  between  adk)ining  shapes  we  make  the  surtaoes  exterior. 

Use  the  Stack  options  to  accurately  plaoe  adfoining  shapes. 

C.  Do  not  intersect  shapes 

When  modsMng  parapet  waits,  maks  sure  the  comers  do  not  Intsrsect 


Ineorrici  Corrwt 

D.  Verify  the  model 

Use  the  Tape  Measure  command,  zoom  in  on  a  plan,  elevation  and  3*0  views  to  verily  the  model. 

/ 
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Draw  Model 


Draw  Model 


atwt 


End 


Show  Loads 
Nona 


aads 


SmMMM 

tehMM 

SmCMMM 

“4 


Print  Data 

13  Snow 
□  AHOlhor 
El  Print  To  FHa 
B  Exacuta  Nolopad 


Scroll  Output 


PagaSatup 

Lalt  Margin:  0.5  in 
Right  Margin:  0.0  In 


Print  FRa 


Exit  Notepad 


Solid  Objaci 
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Snow  Unboloncad  (psf) 
Snow  Bolonced  (psf) 

Snow  Drift  (psf) 

Snow  Sliding  (psf) 

Snow  Combinod  (psf) 


Snow  Unbotoncad  (psf) 
Snow  doloncocf  (psi) 

Snow  Drift  (psf) 

Snow  Sliding  (psf) 


Snow  Combined  (psf) 


Snow  Loads 


Project  :  Offleo  Building  -  SchoM  A 

Location  :  Radford  AAP 

Daalgn  Load  l  TM  5-a09>l  1991 
Tlaa  !  Sat  Jan  25,  1992  5:40  PM 

»♦••••••*♦**♦**••••  Flat/Loan-To  Roof  Snow  Load  Oaalqn  •••••••* 

Flat  Roof  Snow  Load  (Pf) 

Pf  -  0.7»Ca»Ct*I*Pg 
Snow  Bxpoaura  Category i  C 
Ce  w  1.0 

Heated  structure. 

Ct  -  1.0 

laportanea  Category i  I 

I  -  1.0 

Pg  •  25.0  paf 

Pf  •  17.50  paf 

Roof  Slope:  0.00  In  12 

Theta  -  0  dag 

Check  nlnlaua  Pf  where  theta  <•  15  dag 
Nhan  Pg  >  20.0  paf.  Bin  Pf  •  20*1 
Hin  Pf  •  20.00  paf 

Since  theta  <  i/2  In/ ft,  5  ^*5  raln'on-anow  aurcharge  appllaa. 


4.-....-..-... - - - - - + 

I  Pf  -  25.0'  paf 


Sloped  Roof  Snew  Load  (Pa) 
Pa  -  Ca*Pf 
Roof  Slippery- 
Ca  w  1.00 


I  «i€  00  paf  I 

4.—...-........  ———4 


Drift  Snow  Load  Daaign 


Pg  25.0  paf 

snow  Density  •  17.25  pcf 

Pa  -  20.00  paf  (raln-on-anow  surcharge  not  included) 
hb  •  Ps/danalty 
hb  -  I.IS  ft 

Projection  Height  -  4.00  ft 
he  w  helght-hb 
he  -  2.84  ft 

hc/)ib  •  2.45  >•  0.20  Tlierafora  conalder  drift  load, 
laportanea  Category:  1 
1  -  1.0 

Snow  Exposure  Category:  C 
Ce  -  1.0 

Separation  -  0.00  ft 
lu  -  35.17  ft 

hd  -  0.43»lu*l/3*(Pg+10)''l/4-1.5 
hd  -  1.93  ft 

Width  of  drift:  M  «  alnlaua  of  4*hd  or  4*hc  >••  10  ft 
w  »  4*hd  -  7.71  ft 
w  "  4 •he  "  11.3s  ft 


- - - — - - 4 

I  W  <•  10.00  ft  I 

4-— - — - - - — - - - 4 


hd  -  hd*(20-a>/20  -  1.93  ft 

hd  <■  he 

Pd  "  hd*denalty 


4——  —  . - — - - - __4 

I  Pd  -  33.23  paf  | 
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Snow  Loads 


Drift  Snow  Load  Oaal^n 


•  25.0  psf 

Snow  Oonalty  -  17.2S  pef 

Pa  “  20.00  psf  (raln-on-snow  surehar^a  not  Includad) 
hb  •  Ps/danslty 
hb  •  1.16  ft 

Projoctlon  Balqht  •  4.00  ft 
ho  •  halght-hb 
he  •  2.84  ft 

hc/hb  "  2.4S  >•  0.20  Thatafoto  conaldar  drift  load. 
Iiqportanea  Cata^oryi  I 
1  -  1.0 

Snow  Exposura  Catagoryi  C 
Co  >  1.0 

Separation  •  0.00  ft 
lu  -  72.00  ft 

hd  -  0.43*lu*l/3»(Pg+10)''l/4-1.5 
hd  •  2.85  ft 

Hldth  of  drift:  H  «  alnlaiua  of  4*hd  or  4*he  >•  10  ft 
w  -  4*hd  >  11.40  ft 
w  «  4*hc  "  11.36  ft 


- 

I  H  •  11.36  ft  I 


hd  »  hd*(20-at/20  <•  2.85  ft 

hd  >  he,  tharaforo  hd  •  he  -  2.84  ft 

Pd  •  hd*danalty 


I  Pd  -  49.00  paf  ( 

4.———  — ...... — 4 


Drift  Snow  Load  Dasl^n 


P9  a  25.0  psf 

Snow  Density  >  17.25  pef 

Ps  ■  20.00  psf  (raln-on-snow  sureharga  not  Ineludad) 
hb  a  Ps/danslty 
hb  a  1.16  ft 

Projection  Haight  a  14.00  ft 
he  a  halght-hb 
he  a  12.84  ft 

he/hb  a  11.08  >«  0.20  Tharaforo  consider  drift  load, 
laportanea  Category:  I 
I  a  1.0 

Snow  Exposure  Category:  C 
ca  a  1.0 

Separation  a  o.OO  ft 
lu  a  49.67  ft 

hd  a  0.43*lu''l/3«(Pg4l0)''l/4-1.5 
hd  a  2.34  ft 

Hldth  of  drift:  H  a  alnlaiuai  of  4*hd  or  4*hc  >a  10  ft 
w  a  4«hd  a  9.38  ft 
w  a  4»hc  a  51.36  ft 

- - - 

I  H  a  10.00  ft  I 


hd  a  hd*(20-s»/20  -  2.34  ft 

hd  <«  he 

Pd  a  hd'denslty 


I  Pd  a  40.44  psf  I 
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Main  Wind  Force  Resisting  Loads 
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Show  Loads 

QCpi  =  0 
GCpi  PosHiva 
GCpi  Nagativo 
B  &  L  AssumpUans 
nona 


Main  Wind  Fore*  Resisting  Loads 


Ptojaet  I  Offiea  Buildinv  -  Sehaa*  A 

liocaeleti  i  Radford  AAP 

Oaatyn  Load  i  1M  1>»1 

Tlaa  t  tua  fab  18,  t»»2  4tl<  PM 

•  1 

Valoelty  lapettanea  Expoaura  Width  Lan^th  Roof  Typo 

Factor  Parpand.  Parallal 

to  Mind  to  Wind 

(■Ph»  (ft»  (ft) 


70.0  1.00  C  38.0  73.7 

Dlataneo  to  oeaan  lino  >•  100  ■!.  h/d  •  0.38  <•  S 


****••*••**••••••**•••*••  Haln  Fraadnd  Praaauraa 

Pontllal  to  Rldda  or  Lanqth 


Location 

X  or  h 
(ft) 

Oh 

Kx 

q* 

(ptfj 

Cp 

External 

6Cpl-0 

Praaauro 

-0.25 

P  (paf) 
0.25 

Windward  Wall 

parapet 

18.0 

1.32 

0.84 

ic.s 

0.80 

11.1 

lavol  1 

14.0 

1.32 

0.80 

10.  J 

0.80 

10.8 

13.1 

8.1 

lovol  1 

0.0 

1.32 

0.80 

10.0 

0.80 

10.4 

13.1 

8.1 

Laoward  Nall 

14.0 

1.32 

0.80 

10.0 

-0.30 

-4.0 

-1.5 

-6.5 

Slda  Nall 

14.0 

1.32 

0.80 

10.0 

-0.70 

-9..; 

-6.7 

-11.7 

Roof 

14.0 

1.32 

0.80 

K'.o 

-0.70 

-9  2 

-6.7 

-11.7 

Intamal 

14.0 

0.80 

10.0 

0.7 

1.5 

2.5 

Voloeity  Xaportaneo  Biqpoaura  Width  uanytn  Koof  Yypo 

Factor  Parpand.  Parallal 

to  Wind  to  Wind 

(■PhJ  (ft)  (ft) 


70.0  1.00  C  73.7  «t.7 

Dlataneo  to  oeaan  Una  >•  100  al.  h/d  •  0.S8  <-  S 
»•••*•*»•»•  Main  Fraaind  Praaauraa 


Parallal  to  Rldga  or  Iiondth 


Location 

x  or  h 
(ft) 

(9) 

Kx 

<** 

(paf) 

cp 

External 

OCpl-O 

Fraaaura 

-0.25 

P  (paf) 
0.25 

Nlndward  Nall 

leval  3 

28.0 

1.26 

0.96 

12.0 

0.80 

12.1 

15.1 

9.1 

lavol  2-3 

21.0 

1.26 

0.88 

11.0 

0.80 

11.1 

14.1 

8.1 

loval  1-2 

7.0 

1.26 

0.80 

10.0 

0.80 

10.1 

13.1 

7.1 

lavol  1 

0.0 

1.26 

0.80 

10.0 

0.80 

10.1 

13.1 

7.1 

Laoward  Nall 

28.0 

1.26 

0.96 

12.0 

-0.50 

-7.6 

-4.6 

-10.6 

Slda  Nall 

28.0 

1.26 

0.96 

12.0 

-0.70 

-10.6 

-7.6 

-13.6 

Roof 

28.0 

1.26 

0.96 

12.0 

-0.70 

-10.6 

-7.6 

-13.6 

Intarnal 

28.0 

0.96 

12.0 

0.0 

-3.0 

3.0 
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wind  Lead  -  3 


Velocity  Xaipevtanee  Bsposuce  Width  Length  Reef  Type 

Factor  Ferpond.  Parallel 

CO  Wind  to  Mind 

(aph)  (ft)  (ft) 


70.0  l.OO  C  49.7  73.7 

Oiatanca  to  ocean  lino  >•  100  nl.  h/d  ~  O.SC  <-  5 
**••••••••••••••••••••**•  Hain  rranlng  Praaauroa  •• 


Parallal  to  Rldga  or  Length 


Location 

t  or  h 
(ft) 

Oh 

Kt 

<1*  Cp 

(paf) 

Eatetnal 

SCpleO 

-0.25 

P  (paf) 
0.25 

Windward  Wall 

lavel  3 

29.0 

1.26 

0.96 

12.0  0.90 

12.1 

19.1 

9.1 

loeel  2-3 

21.0 

1.26 

0.99 

11.0  0.90 

11.1 

14.1 

S.l 

level  1-2 

7.0 

1.26 

0.90 

10.0  0.90 

10.1 

13.1 

7.1 

level  1 

0.0 

1.26 

0.90 

10.0  0.90 

10.1 

13.1 

7.1 

Leeward  Wall 

29.0 

1.26 

0.96 

12.0  -0.40 

-6.0 

-3.0 

o 

«) 

1 

Side  Wail 

29.0 

1.26 

0.96 

12.0  -0.70 

-10.6 

-7.6 

-13.6 

Roof 

29.0 

1.26 

0.96 

12.0  -0.70 

-10.6 

-7.6 

-13.6 

Internal 

29.0 

0.96 

12.0 

0.0 

-3.0 

3.0 

•**••*•••*••***•**•«••••••*•••  Hind  Load  -  4 

Voloclw'.*  Tcvwrtaneo  Bapoauro  Width  Length  Roof  Typo 

Factor  Ferpond.  Parallal 

to  Wind  to  Wind 

(nph)  (ft)  (ft) 


70.0  1.00  C  73.7  3«.0 

Diatanco  to  ocean  lino  >o  100  ni.  h/d  •  0.39  <•  9 

Main  rraadng  Proaauroo  *• 


Parallel  to  Ridge  or  Length 


Location 

*  or  h 

(ft) 

Oh 

Ks 

q*  cp 

(paf) 

Batamal 

OCpleO 

Preaaure 

-0.29 

P  (paf) 
0.29 

Windward  Wall 

parapet 

19.0 

1.32 

0.94 

10.9 

0.90 

11.1 

level  1 

14.0 

1.32 

0.90 

10.0 

0.90 

10.6 

13.1 

9.1 

level  1 

0.0 

1.32 

0.90 

10.0 

0.90 

10.6 

13.1 

9.1 

Leeward  Wall 

14.0 

1.32 

0.90 

10.0 

-0.90 

-6.6 

-4.1 

-9.1 

Side  Wall 

14.0 

1.32 

0.90 

10.0 

-0.70 

-9.2 

-6.7 

-11.7 

Roof 

14.0 

1.32 

0.90 

10.0 

-0.70 

-9.2 

-6.7 

-11.7 

Internal 

14.0 

0.90 

10.0 

0.0 

-2.9 

2.9 

Wind  Load  - 

9  ••••• 

Velocity  Importance  Brpoaura 

Width 

Length 

Roof  Type 

Factor 

Perpend. 

Parallal 

to  Wind 

to  Wind 

(nph) 

(ft) 

(ft) 

70.0  1.00 

c 

73. 

7 

49.7 

Dlatance  to  ocean  line  >•  100  nl.  )i/d  ~  0.34  <•  S 


Main  Wind  Foro  Resistino  Loacte 


Main  rraalng  Praaauraa 


Pacallal  to  Rldgo  or  Lan9th 


Location 

z  or  h 
(ft) 

Qh 

KS 

qz  Cp 

(paf) 

Bztamal 

OCplwO 

Praaaura 

-0.25 

P  (paf) 
0.25 

windward  Hall 

laval  2 

28.0 

1.26 

0.96 

12.0  0.80 

12.1 

15.1 

9.1 

lawal  1-2 

14.0 

1.26 

0.80 

10.0  0.80 

10.1 

13.1 

7.1 

laval  1 

0.0 

1.26 

0.80 

10.0  0.80 

10.1 

13.1 

7.1 

Laaward  Wall 

28.0 

1.26 

0.96 

12.0  -0.50 

-7.6 

-4.6 

-10.6 

Slda  Wall 

28.0 

1.26 

0.96 

12.0  -0.70 

-10.6 

-7.6 

-13.6 

Roof 

28.0 

1.26 

0.96 

12.0  -0.70 

-10.6 

-7.6 

-13.6 

Intarnal 

28.0 

0.96 

12.0 

0.0 

-3.0 

3.0 

Hotas  for  aaln  fraaingi 

Poaltlva  praaauraa  act  toward  aurfaeaa. 

Praaaura  or  auction  P  •  q*<>h*Cp-qh*  «3Cpl) 

qs  qz  for  windward  wall  avaluatad  at  halqht  z. 

qh  for  laaward  wall,  alda  walla,  and  roof  awaluatad  at 
naan  roof  halqht. 


TlTiTi 


•Til* 


Print  Screen 
<§>  Printer 


MietCmAKkeiH 
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Wmd  Lood;  Componanlt  4c  aoddinq  (ptf) 


wind  Lood;  Compononts  4c  Cladding  (pof) 


Wind  Components  &  Cladding  Loads 


Project  :  office  Building  -  schese  A 

Location  :  Radford  AAP 

Deaign  Load  :  TM  5-809-1  1991 
Time  :  Sat  Jan  25,  1992  5:49  PM 

•  Hind  Load  ••••*»♦ 

Length 
Parallel 
to  Mind 
(ft) 


Velocity  Importance  Expoaure  Width 

Factor  Perpend. 

to  Wind 

(mph)  (ft) 


70.0  1.00  C  49.7  73.7 

Dlatance  to  ocean  line  >•  100  ml.  h/d  •  0.58  <-  5 

Height  Kh  qh  GCpi 

(«t)  (psf) 

28.0  0.98  12.0  -0.25  0.25 

Height  <«  80  ft 


Roof  Type 


Component /cladding  Presaurea  Ip.f) 


- IJalla - 

Windward  Leeward 


Tributary 
Araa  (af) 

2ona  4 

middlaa 

GCp  P 

Zona  5 

comara 

GCr  p 

Zc  le  4 

v,  ddles 

5Cp  P 

Zona  5 

comara 

-wp  r 

Internal 

Llaeatona 

85.3 

a  • 

-3.0 

Panel  4.; 7  ft 
1.21  17.5 

5.0  ft 

-3.0 

s  14.70  t.  *• 

1.21 

•1  . 

3.0 

ib  7 

3.0 

-X.S7  -21.8 

Notes  for  components  and  cladding t 

P  -  qh(GCp)-qh(GCpi) 

Internal  praaaurea  have  been  Included  in  above  valuea. 

*  For  roof  overhangai  algebraically  add  thla  preaaure 
to  the  above  values.  P  •  qh(GCp)  ■  0.8qh 
To  comply  with  IM  5-809-1,  wall  asternal  presaurea 
have  not  been  reduced  10%  par  A3CE  figure  3,  note  3. 

**  For  a  rectangular  tributary  area,  the  width  of  the  area 
need  not  bo  leas  than  ono-thlrd  the  length  of  the  area. 
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Use  Loads  And 
Design  Tool  Palette 


Live  Loads 


Use  Occupancy  (LL) 


Add 

Office:  Offices  SO  psf 


Office:  Corridor  (Main) 
100  psf 


Office:  Rles&  Storage 
80  psf 


Increase  FHes  A 
Storage  Load  To 
ISO  psf 


Double  Cilcfc  On 
’  Files  &  Storage 


Stop  Using 
Occupancy  (LL) 


Dead  Loads 


Floor  Dead  Loads 


Use  Floor  (DL) 


Select  Type 


Partition: 

51-100  pif 

6.0 

Rnish; 

Carpet  &  Pad 

10 

Deck: 

MTL  DK  2,0/NLWT  2.5 

42.0 

Structure: 

Steel  Beams 

00 

Mechanical: 

Mech  A/C  Ducts 

3.0 

Electrical. 

Elect/Lighting 

10 

Rre  Protection:  Sprinklers  Wet 

2.0 

Ceillno: 

SuspChnl/Tile 

2.0 

Total: 

57.0 

Double  Qick 
On  Load  Type 


Dead  &  Live  Loads 
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Dead  ft  Uv  Loads 


[>««d  Loads 


Wall  Daad  Loads 


Usa  WaH  (DL) 


Name: 

Input 

Exterior  Wall 

Type 

DSf 

Finish; 

Limestones” 

68.8 

Sheathing; 

Structure; 

StI  Stud  ISgad'^IS 

1.1 

insulation; 

Exp  Polyst  Rigid  r 

0.2 

Rnish; 

QypboardS/S” 

3.1 

Total; 

73.2 

Nan'.e. 

Input 

Parapet 

Type 

-  "set- 

Finish; 

Limestones* 

Sheathing; 

Structure; 

Insulation; 

Finish: 

Total; 

68.8 

NaxtToViaw 
EKiorior  Wdll  Load 


Stop  Using 
Wail  (Dg 


Print  Data 

0  Loads 
□  All  Other 
0  Print  To  File 
(51  Execute  Notepad 


Scroll  Output 


Dead  &  Uv  Loads 


I.oada 

rl6or  D*ad  lioada 

HaBa  :  Saoond  Floor 


Typo  paf 


Partition 

:  51-100  plf 

4.0 

Plnlah 

:  Carpot  c  Pad 

1.0 

Dock 

!  MTL  OK  2.0/IILHT  2.3 

42.0 

Struetura 

]  Stool  Baaaa 

0.0 

Maehanieal 

!  Mach  A/C  Duett 

3.0 

Blaetrical 

t  Blaet/Llghtlng 

1.0 

rlra  Protaetteni  Sprinklora  Hat 

2.0 

Calling 

!  Suap  Chnl/Tila 

2.0 

Total 

t 

57.0 

Roof  Doad  Loada 

NaaM  :  Lowor  Roof 


Typo 


paf 


Roofing 

Dock 

Struetura 

Haohanieal 

Klaotrieal 


!  Slngla  Ply 
t  MTI.  OK  l.S/mjNT  2.3 
:  3taal  Bar  Jat  24' 14' 
t  Mach  A/C  Ducta 


t  KlaeeFBtghtlng 
Plra  Protaet^n|^nrlnklara  Hat  - 
Inattlation _ L^9iA  *®«f  Ina  3* 


1.5 
34. 0 
1..8 
3.0 
1.0 
2.0 
2.4 
.  0.0 


Total  i  47.7 

KaaM  t  Oppar  Roof 

Typa  paf 


Roofing 

1  Slngla  Ply 

1.3 

Dock 

1  Stool  1-1/2*  20ga 

2.3 

Struetura 

:  Stool  Baaaa 

0.0 

Maehanieal 

:  Hooh  A/C  Oueta 

3.0 

Bloetrleal 

i  Bloet/Ughting 

1.0 

rlra  Pretoetioni  Sprinklora  Hot 

2.0 

Inaulatien 

1  Rigid  Roof  Ina  3* 

2.4 

Calling 

1  Suap  Chnl/Tlla 

2.0 

Total  t  14.4 

Hall  Daad  Loada 

Maaa  :  Batarlor  Hall 


Typa  paf 


Finith 

<  LiaMatono  5* 

48.8 

Shaathlng 

t 

0.0 

Struetura 

t  Stl  Stud  14ga  4*«14 

1.1 

Inaulatlon 

:  Exp  Pelysty  Rigid  1* 

0.2 

Finith 

1  Gypboard  5/8* 

3.1 

Total 

: 

73.2 
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Dead  &  Live  Loads 


NaM  :  Parapet 


Type 

paf 

Flnlah 

:  LlxMStone  S* 

48.  e 

Sheathing 

0.0 

Structure 

0.0 

Inaulatlon 

0.0 

Finish 

0.0 

Total 

<8.8 

Occupancy  Live  Loada 


Hum 

paf 

o 

8 

offices 

SO 

of flea 1 

Corridor  (main) 

100 

Office! 

Files  4  Storage 

ISOa 

a.  Variable  dealgn  load.  Increaat.'  eay  be  neceaaary. 

Hotaa 

Unilomly  dlatrlbuted  llv..  laada  for  auppo.'tln?  eeadoera;  l.e.,  two-way 
alab.  baae.  girder  or  coluena  having  an  Influence  area  of  400  aq  ft  or 
aiora  eay  be  reduced  wltht  t.  -  Lo*  !0.2S>(1S ^a<.rt  CAl) )  ] 

The  reduced  dealqn  live  )oad  will  net  bo  laaa  than  S0%  of  the  unit 
live  load  for  maebara  aur.portlnq  one  fl'  or,  nor  leaa  than  40%  of  the 
unit  llv-  load  for  OMe^  ra  auppsrtlng  t  ‘O  or  more  floora. 

Exceptional  For  live  loada  leaa  than  100  yoZ,  nc  reduction  la  petadt- 
.  for  eaebera  aupportlng  floorfa)  In  the  following  areaat 

-garagoa  (except  whe.-e  ?  or  Bore  j;J  rore  ai»--o- eOJ 
-one-way  alab  floor 

For  live  loada  greater  than  100  paf  and  for  garagea  uaed  for  paaaenger 
cara  only,  no  reduction  la  permitted  for  membera  aupportlng  one  floor; 
however,  where  two  or  more  floora  are  aupported,  a  20%  reduction  la 
penal  tted. 


46 


Minimum  Roof  Live  Load 


Show  Loads 
Non* 


Ptojaet  t  Offlc*  Building  -  ScImm  A 

Location  :  Radford  AAP 

Ooalgn  Load  t  TM  S-809-1  1991 
Tina  :  Sat  Jan  25,  1992  6:16  PH 

••••**••****••***••*•**  MlnlauB  Roof  Llva  Load  (LrJ 

Tributary  area  (At)  :  96  af 
Roof  slop#  (F)  ;  0.00  In  12 

Lr  -  20*R1*R2  >«  12 
At  <-  200  R1  -  1.00 

F  <-  4  R2  -  1.00 

Lr  ■>  20.00  paf 
mlnlmuBi  Lr  •  12  paf 

Lr  •  20.00  paf  I 

Choc)c  minimum  roof  llva  load,  Lr,  agalnat  minimum  anoo  daalgn  loada. 

Additionally,  for  tha  daalgn  of  aaeondary  itianbara  auch  aa  roof 
decking  and  raftara,  a  concantratad  llva  load  with  250  Iba  uniformly 
dlatrlbutad  ovar  an  araa  of  2  faat  aquara  (4  aqft)  will  ba  Includad. 
Tha  concantratad  load  will  ba  locatad  ao  aa  to  produca  tha  maximum 
acraaa  In  tha  mambar. 
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Draw  Structure  Philosophy 


Structure  Hierarchy 


Surface/Deck 

(hortzomal) 


Linear 

(hoilzontiO 


Narrowly  Spaced 
QoWs) 


Widely  Spaced 


Linear 

(vwtieaO 


concantraM  load* 
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Use  Draw  Structure 
Tool  Paletle 


Draw  Upper 
Roof  Framing 


Select  Upper 
Roof  Horirontal 
Structural  Plane 


Structural  Plane  Information 
Name;  Upper  Roof 


Close  Structural  Plane 
Information  Dialog  Window 


Draw  Linear  Beams 
On  All  Grid  Li'ies 


lams 

les 


Draw  Third  Point 
Beams  In  Bay  A1-B2 


Draw  One-Way 
Surface  In  Bay  A1 -B2 


Linear  Widely 
Spaced 


Select  Handle  On 
Grid  A1-B1 


Select  Handle  On 
GrMA2-B2 


Double  Clicfc  Right 
Mouse  Key  To  End 
Defining  Area 


Sava  Linear  Elements 

Orientation;  N 

I  Number  Of  Elements;  2 


Surface;  One-Way 


(^— wi  Cp  w  Cp 


(p-M  Cp-W-^ 
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Draw  Structure 


Draw  Upper 

Draw  Surface 

Hoof  framing 

lnBayA1-B2 

S«l«ci  Handle  On 
Grid  Lina  A1-A2 


Salael  Handle  On 
Grid  Une  B1-B2 


(p— HI  -(j)  -HI— Cp 


Draw  Structure 
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Draw  Structure 


Draw  Structure 


67 


Assign  Corridor  (main)  100  psf  I 

Horizontal 

Vertical 

Base  Point;  S'lO" 

24-1 0" 

Point  2:  24'10" 

48'10" 

Length:  1 6'0" 

24'0" 

q)  $  (p  (D  (p 


Highlight;  Files  & 
Storage  1  SO  psf 


Assign  Loads 


Assign  Uvs  Loads 


Assign  Files  &  Storage  ISO  psf  I 

Horizontal 

Vertical 

Base  Point  10” 

10* 

Point  2:  24*1 0“ 

24*1 0“ 

Length;  24*0* 

24*0“ 

Assign  Dead  Loads 


Stop  Using 
Occupancy  (LL) 


Assign  Roor  Loads 


Usa  Floor  (DL) 


! - - - 

1  Attign  Second  Floor  Load 

Horizontal  Vertical 

BasePcint  10“  10“ 

Point2:  4810“  24*10“ 

Length:  48V  24*0“ 

As&^n  Se^^ito  rtwui  LodO 

Horizontal  Vertical 


a 


Assign  Socond  Root  Load 

Horizontal  Vertical 


I  Base  Point  IIT  48'10* 

1  Points  48’10*  7?10* 

I  Lerrgth:  48tr  24Tr 


Assign  Roof  Loads 


Stop  Using 
Floor  (DL) 


Use  Roof  (DL) 


Assign  Lower  Roof  Load 

Horizontal  Vertical 


Base  Point:  48’10"  10" 

Point  2;  84’10"  72‘10" 

Length:  Set)"  72^“ 


Stop  Using 
Roof  (DL) 


Next  Button  To 
View  Lower  Roof 


n 

i 

1 

*  Me 

i  '  M 
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Assign  Loads 


Assign  Dead  Loads 

- ▼ _ 

Assign  Exterior 

Wwl  LOMS 

Um  Wall  (DL) 


Assign  Exterior  Well  Load 
0  Assign  All  Roors 

Horizontal  Vertical 


Base  Point 

10" 

10" 

Point  2: 

10" 

72’10* 

Length: 

0*0* 

72V 

Wall  Haight 

Start  14‘0* 
End:  14’0* 


Button  To 
View  Exterior  Wall 


P  (Q  ®  (p 


Assign  Exterior  Wall  Load 
n  Assign  All  Roors 

Horizontal  Vertical 


Wall  Height 

Start  14T)* 
End:  14T)" 


0)  CP  o 


Assign  Bderior  Wall  Load 
□  Assign  All  Roors 


Base  Point 
Point  2: 
Length: 


Horizontal  Vertical 


48’10*  itr 

48’10'  7^10* 

OO"  72W 


Cp  Cp  0  ®  Ci 


Wall  Height 

Start  14’0* 
End:  14'0' 


Assign  Exterior  Wall  Load 
n  Assign  All  Roors 


Base  Point: 
Point  2: 
Length: 


Horizontal  Vertical 


10"  72‘10" 

48'10"  72‘10" 

48*0"  0*0" 
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Assign  Loads 


Assign  Ossd  Losds 


Assign  Exterior 
Wsll  Loads 


Wall  Haight 

Start  M-O" 
End:  14'0" 


Assign  Parapat 
Wall  Loads 


Usa  Wall  (DL) 


Assign  Parapat  Wail  Load 
□  Assign  All  Roors 


Naxt  Button  To 
Viaw  Parapat  Wall 


Wall  Haight 

Start  dtr 
End:  A'CT 


1  Assign  nrapat  Wall  Load 

<>;  '1' 

ij  Assign  Ai;  Doors 

Horizontal  vamcai 

Bass  Point  84'10‘  10* 

Point^  8410-  72*10- 

Langth:  O'D*  72*0- 

Wall  Haight 

Start  4'0- 
End:  4'0- 


Asaign  Parapat  Wall  Load 
Q  Assign  All  Roors 

Horizontal  Vaitical 


(p  (p  ®  q)  ^ 


Basa  Point  4810- 

72*10- 

Point  2: 

8410- 

72*10- 

Langth: 

36'0- 

OV 

I 


Wall  Haight 

Start:  4'0- 
End:  4'0- 


Stop  Using 
Wall  (DL) 
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Assign  Loads 


i. 


Assign  Dsad  Loads 


CD-; — 


®- 

Ci> 

G> 


Vi«w  Loads 


Show  Loads 
Nona 


75 


Assign  Loads 


L  j. 

1 

1 

1 

- 

i 

Dr  Wall 

1 

1 

Exterifi 

1  '1 

1 

1 

1 

1 

1 

>  1 

F.  Re-Analysis  (wNh  real  propsitiss) 


Analysis  &  Design  Philosoph' 


*  Maximum  Vs,  M's,  R’s,  etc.  sent  to  Excel 
SpfBodsheets 

Tide 

Connectivity 
Dimensions 
AliowBble  Stresses 
Ailowabie  Deflections 


f  i 


Loads 


Required:  i  &  S 


C?hofe!i**ik  Options  TeWe 


Surface  Element  Analysis 


1.00  Superimposed  Dead  (pir) 


1 .00  Snow  (pif) 


126.1 

Shear  (lb) 

21 

Moment  (Ibft) 

0.0 


Deflection 


steel  Roof  Deck  Design 


Steel  Deck  Selection 


STEEL  ROOF  DECK  PRELIMINARY  SELECTION 


Project::  Offl<^  Buildliig>  Scheme  A 
Lbeatloti:  RadfimO  A>^ 


Load  and  Analysis  Data 


Method:  Analysis 
Member  ID: 

Connectivity:  Beam  (Li 


Connectivity:  Beam  (Left)  Load  Type 

Beam  (Right)  Deck 

Deck  Span:  8  ft  Sup  Dead 

Trib  Width-  3  In  Uve 

Depth  Limit-  1.5  in.  max  LminRool 

Fy-  33.0  ksi  SnoM 

Fb-  20.0  ksi  _ Wine 

Fv-  13.2  ksi  Summary 

E  -  29,000  ksi  Load  Combinat 
Live  Ld  Deft-  L/240  -0.53  in  Load  Case  #1 : 
Total  Defl-  U180  -0.40  in  Load  Case  #2: 

Load  Case  43: 

Deck  Confiauration: 


Code  Load  Combinations 


Load  Combination:  D  -f-  S _ 

I  Factored  Momet^  (Ib^ 
Load  Type  Left  Mid  Right 
Deck  16.0  12.8  16. 

Sup  Dead  76.2  60.9  76. 

Li^« 

Lmin  Roof 

Snow  160.0  128.0  160, 

_ Wind _ 

Summary _ 252.2  201 .7  252 

Load  Combinations  for  roof: _ 


Fact  Reactions 
Left(lb)  I  Rightdb) 


16.0 

12.8 

16.0 

12.0 

76.2 

60.9 

76.2 

57.1 

160.0 

128.0 

160.0 

120.0 

252.21 

201.7 

252.2 

189.1 

D  S  Est.  Deck  Wgt  - 

Deck  +  Wind  Wind  Load  - 

Deck  +  Construction  200#  Point  Load 


120.0 


0.8  psf 
•40.0  psf 


:  Roof  Deck  Ceiiular:  No 


Number  of 

#1 

spans  s  3 

#2 

#3 

Maximums: 


Steel  Roof  Deck  Selection  Table  -  S 


DeckT 


WR20 

IR18 

NR18 

WR18 


CASM  Preliminary  Steel  Roof  Deck  Selection: 


DeckT 


Deoth:  1.5  in 


Sx+  -  0.237 


Description:  2-1/2"Rlb@6*oc 


lx -0.207  I  Construction  Load  Span  Limits: 


Sx*  -  -0.251  I  1  scan:  6'-3"  I  2+s 


Notes:  _ _ 


1 .  Steel  roof  deck  properties  from  representative  manufacturer's  data. 

2.  Design  calculations  from  SDI  Design  Manual  for  Roof  Deck  - 1987. 


Us*  Loads  &  Oasign 
ToolPalatla 


Salad  Sacond  Floor/ 
Lowar  Roof  Horizontal 
Structural  Plana 


Malarial  Staal 


Load  Combination 

Usa  Load 

□  ♦S 

Combination 

Salad  Efamant  To 
Analyza  &  Dasign 


OK  Bdkm  To  CIob 
Dialog  Window 


Highlight  0-»S 
In  List 


Linaar  Narrowly  Spacad 
Opan-WdbJoist-K 


Salad  A  Narrowly  Spaoad 
Elamant  Naar  A  Comar 


Raviaw  Elamant 
Attributas  A  Guidalinas 
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Narrowiy  Spaced  Element  Analysis 


t.QO  Otad  (pif) 


t.OO  Sup«rimpoa«d  O«od  (pIf) 


1.00  Snow  (pl() 


Shfor  (lb) 


4469.1 


Mompnt  (bit) 


Oofloction  -v _ ' 


4489.1 


ssttttsits 


Narrowly  Spaced  Element  Analysis 
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•too.oao 


0.000 
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91.000 
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•0.000 

19.900 

10.900 
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•9.110 


100 


9.000 

0.000 


0.000 

0.000 

0.000 


•0.000 
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•0.000 

0.000 
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11  10  19.1 
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Narrowriv  Spaced  Element  Analysis 


Mt 
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11.44 

0.44 

3 

4 

$3.44 

0.44 

3 

4 

17.44 

0.44 

4 

0 

34.34 

0.44 

9 

0 

33.44 

0.44 

4 

4 

33.44 

0.44 

7 

7 

37.44 
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•* 

• 

o.«« 
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13.34 
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NatTOwlv  Spaced  Element  Analysis 


o.«ta 

O.SM 


«4«.m  irr.Mf 

44S.Ma  ITt.tM 

4«».aM  1H.4U 

of.aat  sot. MS 
S4».m  lit. ISO 


444. Ota 

440.171 
47a. 001 
910. Ill 
940. lU 


-177. MO 
-174.071 
•144.171 
-101.414 
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9.040 

o.eoo 


4400.U0 

•4.ooa 


o.ooo 
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20. M 
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17. M 
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17.00 


4.00  0.00 
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•17100.00 
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940.710 

4010.10 


0700.00 
1700.010 
21710.70 
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0100.00 
1401.174 
11111.00 
17010.711 
10107.000 
9.00 
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steel  Open-Web  Joist  Design 


Barjoist  Selection 


STEEL  BAR  JOIST  PREUMINARY  SELECTION 


Date:  1^26^1982 


LdZnB 


CASM  Load  &  Analyais  Data: 


Method:  Analysis  Load  Combination:  D  -f  S 


Mentber  ID: 
Connection: 

Span: 
Spewing: 
Depth  Limit- 
Fy- 
Fb- 
E  - 
UveOefl- 
Totai  Oefl- 


Factored  Moment  (ft-lb)  Factored  Reaction 


Hinge  (Left) 
Roller  (Right) 
24.0  ft 
48.0  in 
24X1  in.  max 
36.0  ksi 
24.0  ksi 
29,000  ksi 
L/360s0.a0in 
U240s  1.20  in 


LoacfType 

Dead 
Sup  Dead 
Live 
Lmin  Roof 
Snow 

_ Wind 

Summary 


Mid 

518 

13,219 


13,451 

27.189 


Leftflb) 

86 

2,203 


2,200 


2,203 


2,527 

4.816 


Total  Ld- 

376  pif 

Total  Ld-  401  ptf 

LiveLd- 

187  Dif 

LiveLd-  211  pif 

CASM  Joist  Selection  Table:  (ioist  capacities 


Spacing  Total  I  Live  I  Mmax 
Joist  Size  '  '  '  ' 


20K4 

18K5 


16KB 


CASM  Bar  Joist  Selection: 


2 


48  in  Total  Ld:  430  pif  Live  Ld: 


Rmax:  5,1601  TLdefI:  0.92  inILL  dell: 


353 


0.48  in 


NOTES: _ _ 

1.  Bar  Joist  seiecdons  based  on  1 988  SJI  Load  Tables. 

Edtt  spreadsheet  stajstk.xis  to  revise  selection  table. 

2.  Approximate  moment  of  inertia  of  the  joist  in  inchesM  is: 

ij  -  26.767  (WLL)  (L''3)  (10^-6),  where  WLL  -  Live  Load  value  in  table; 

where  L  «  Span  •  0.33  in  feet 
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R«vi«w  Elamant 
Attributn  &  Gukt*lin«s 


1 

Beam 

Praliinirary  Analyais 


Us*  Praliminary 


Analysis 

j  Units:  F««t  &  Kips 
I  D  Us*  Actual  Propartias 
!  □  DL=0*ck-»S*HW*ight 


Connaetivity 

Laft  Hinga 
Right  Rollar 


SaHWaight 


Guidaiinas 


Viaw  Sliaar.  Momant  & 
DaWaclion  Diagrams 


Exoal  Data 
Exacut*  Excel 


Rnd  Estimaia  Fir  24* 
Span  &  1 .6^ 


Closa  Saif  waignt 
i  Guidaiinas  Dialog  ¥findaw 


SaHWaigM 

Esthnalad  Saif  Waight  SO  pH 
13  Update  Area  Structur*  Loads 
El  Add  Saif  Waight 


Analysis 

Analysis  Fila  Nama:  Optional 

Yas.  Th*  Loads  A  Connaetwi^ 
AraCorraei 


UDMM 

ttiWaawM 
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Widely  Spaced  Element  Analysis:  Beam 
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Ste«<  Beam  Design 


Steei  Beam  Selection 


STEEL  BEAM  PREUMINARY  SELECTION 


CASM  Load  &  Analysis  Data: 


Method: 

Analysis 

Load  Combination: 

D  +  L 

Member  ID: 

Factored  Moments  (k-ft)  1 

Fact  Reactions 

Connectivity: 

Hinge  (Left) 

Load  Type 

Left 

Mid 

Rtaht 

Left(k) 

Roiier  (Right) 

Dead 

3.6 

0.6 

0.6 

Beam  Span: 

24.0  ft 

Sup  Dead 

32.8 

5.5 

5.5 

Trib  Width- 

8.0  ft 

Live 

86.4 

14.4 

14.4 

Depth  Limit- 

36.0  In.  max 

Lmin  Roof 

Fy- 

36i>ksi 

Snow 

Fbs.66*Fys 

24.0  ksi 

Wind 

Fv- 

14.4  ksi 

Summary 

122.8 

20.5 

20.5 

E  - 

29,000  ksi 

Uv^LdOefl- 

L/360  -0.80  in 

Max;  M- 

122.8  k-ft 

R- 

20  5  kips 

Total  Oefi- 

L240-1.20in 

Sxfreo)* 

61.4  in'^S 

Ix(req)- 

386.1  inM 

CASM  Beam  Sel-actlon  Table; 


Beam 

ETSa 

EfiSI 

Width 

bf(in) 

HI 

LiveLd 
Deft  (in) 

Total  Ld 
Deft  (in) 

Shear 

fv(ksi) 

Bendliig 

ft>(ksi) 

Beam 

Wt(to) 

W14X43 

13.7 

8.00 

428 

63 

-0.72 

HE3 

4.9 

23.5 

mm 

W12x50 

12.2 

394 

65 

-0.78 

-1.11 

4.5 

22.8 

W16X40 

16.0 

7.00 

518 

65 

-0.60 

-0.85 

4.2 

22.8 

960 

W18X40 

17.9 

6.02 

612 

68 

-0.50 

-0.72 

3.6 

21.5 

960 

W14X48 

13S 

8.03 

485 

70 

-0.64 

-0.91 

4.4 

21.0 

1,152 

CASM  Steel  Beam  SelecHon: 


r 


Live  /  Total 


Sx- 

65 

Defi(in):  -0.60 

-OJBS 

fv— 

4.2 

ib— 

3.8 

0.48 

Notes: _ _ 

1 .  Steel  beam  properties  from  ASD  -  AISC  Stetf  Construction  Manual,  9th  edition 
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Elenwnt  Analysis:  Girder 


1.00  OMd  (klf) 


1 .00  SupwimpoMO  Oppd  (klf) 


1.00  Liv«  (klf) 


Shpor  (k) 


3\A 


MemtM  (kfl) 


34.83 

1 


Odfipction 


Steel  Beam  Selection 


Steel  Beam  Desion 


STEEL  BEAM  PREUMINARY  SELECTION 


E 

-J: 

ofiteiSiBiiliMiilta 

•  sidteaw  Ai 

992 

i  Ertdr: 

CASM  Load  &  Analvais  Data: 


Method: 

Analysis 

Load  (Combination: 

D  +  L 

Member  ID: 

Factored  Moments  (k-ft) 

Fact  Reactions 

Connectivity: 

Hinge  (Left) 

LoadTvoe 

Left 

Mid 

Right 

Left(k) 

Roller  (Right) 

Dead 

13.7 

1.9 

^0 

Beam  Span: 

24.0  ft 

Sup  Dead 

80.3 

9.1 

10.0 

Trib  Width- 

24.0  ft 

Live 

179.2 

20.8 

22.4 

Depth  Limit- 

36.0  in.  max 

Lmin  Roof 

Fy- 

364)  ksi 

Snow 

Fbs.66*Fys 

24.0  ksi 

Wind 

Fv- 

14.4  ksi 

Summary 

272.9 

31.8 

34.4 

E  — 

29,000  ksi 

Live  Ld  Defl- 

l>360  -0.30  In 

Max:  M- 

272.9  k-ft 

34.4  kips 

Total  Dell- 

L/240  -1.20  in 

_ Sxfreg)- 

136.5  in^3 

ixfreq)- 

7a9.4  inM 

CASM  Beam  Selection  Table; 


Depth 

ix 

Sx 

UveLd 

Total  Ld 

Shear 

Beam 

d(in) 

bf(in) 

(inM) 

(in^3) 

Defl  (in) 

Defl  (in) 

fv(ksi) 

lb  (ksi) 

W21  x68 

21.1 

8.27 

1,480 

140 

•0.43 

-0.65 

■IS 

23.4 

W14x90 

14.0 

14.52 

999 

143 

-0.63 

22.9 

2.160 

W12X106 

12.9 

12.22 

145 

•0.68 

K 

22.6 

2,544 

W18x76 

18.2 

11.04 

1,330 

146 

-0.47 

Ks 

22.4 

1.824 

W  21  X  73 

21.2 

8.30 

1.600 

151 

-0.39 

-0.60 

21.7 

1,752 

CASM  Steel  Beam  Selection: _  Live  /  Total 


lx.  1.480 

Sx- 

140 

•0.65 

fv.  3.8 

fb— 

2.7 

Beam  Wt(tons). 

0.82 

Notes:  _ 

1 .  Steel  beam  properties  from  ASD  *  AiSC  Ste^  Constnjction  Manual,  9th  edition 
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PraiimiMry  Analysis 


Usa  PraNminaiy 


Truss  Etoromt  Arwlvsis 


_ i _  _ }£ _ 

Praiiiniiwiy  Analysis  I  Analysis 

Units:  Fast  &  Kips 
O  Uss  Actual  Propartiss 
□  DL=Dscic»SsifWsight 


y: 


Connacdvity 

Laft  Hinga 

1  3.0  1 

■  hi 

1  :  ^ 

Right  Rollar 

U.oi  ! 

_ y _  ...  1 

1 

I  Truss  •Custom 

1  □  Varticals 

f 

? 

S 

• 

I  Top  Chord  Panals;  9  □  Start  At  Bottom 

i  Coniigurteions  1 

I  Oapth  At  Supports:  3*  0  Lalt  Support  At  Top 

Sdssors  Haight  O'  S  Right  Support  At  Top 

_ y _ 

SsHWalsht 


I 

1 

I 


— >i  Guidalinos 

> 

Rnd  Estimate  For  38^ 
Span  A  Flat  Pitch 

i 

CloaaSa 
QuklHnos  Dii 

■  Wsight 
ilog  Window 

_ ± _ 

SaNWaigln 

Estimalad  Salt  Wsight  96  pH 
G  Update  Araa  Stnicturs  Loads 
G  Add  SaH  Wsight 


•••> 


4plfx 
24*  o.c 


_ ± _ 

Analysis 

Analysis  RIa  Nama:  OpHonal 

Yas.  Tha  Loads  A  Connaclivi^ 
ArsOorrsct 


_ ± _ 

Viaw  Aiiial.  RaacSona  A 
DaSaction  Diagrams 


y 

Canoal  Linaar 
Bamant 


End 


■-VJl  '.jgd  --  .'fKlio*' 
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Truss  Element  Analysis 


• - ^59>3tT 


,  Ml  TOC 


tOtiOOO 


I0<I>40 


^♦■■oao- 


■  M-we 


-*»g<o 


L  . 


0  - 


\ 

2GC^ 


22| 

3d!a4T 


\ 


2>72T 


JT  I  1  t^lT 
•'^2:?eT  — ' 


17C  X  14^5BC  /  221 

13!23T  I  24<29T 

1:95T—  ^2«T  — 


101 C 


/ 


32420 


36!«3T 

^3:*4T- 


34J02T 

L/.  e  .  .  .  I 


ToM  Combined  Load  —  Axial  (k) 


■  clol  Combined  Looo  —  Oenoc!-'... 


Total  Combintd  Load  —  Rtoctians  (k) 


5?J  i««  v.i 


Occupancy  (LL) 
j  D  Apply  Liv  Load  Reducticn 


Column  Load  Run  Down 


Prejaot  :  Ottlem  Building  -  SchMi*  A 

Louatlen  :  Radfozd  AAP 

D««lgn  Load  :  TM  9-809-1  1991 
Tlaa  :  Sun  Jan  28,  1992  1:13  PM 

•••••••••••••**••••••••••••  Liva  Load  Raductlon 

Saeond  Floor/ Louar  Roof 

Offlcat  Offieaa  (Lo)  :  SO.O  paf 

Tributary  araa  (TA)  :  578.0  af 

Araa  of  Influanea  (Al)  •  4*TA  for  coluana. 

A1  >  2304.0  af 
Al  >•  400.0  af 
Lo  <-  100.0  paf 
L  •  Lo*(0.29+lS/aqrt(Al>  1 
L  •  28.1  paf 

Maabar  aupporta  only  ona  floor. 

L  >-  0.5*Lo 
0.9*Lo  -  23.0  paf 

— * 

I  L  -  28.13  paf  I 


Liva.  Lead  Raduction 

Saeond  Floor/ Lowar  Roof 

Offleai  Corridor  (naln)  (Lot  :  '00.0  paf 

Tributary  araa  (TA)  :  578.0  af 

Araa  of  Influanea  (Al)  •  4*TA  for  :o.i.oana. 

Al  a  2304.0  af 
Al  »-  400.0  af 
Lo  <■  100. u  DSf 
L  —  Lc* (0 .23413/ i 
L  >  98.3  paf 

Maabar  aupporta  only  ona  floor. 


L  >■  0.9*LO 
0.S*Lo  a  90.0  paf 
a-.-....-.........-....— a 

I  L  a  98.29  paf  I 

.--......-..-....-a 


♦♦•••••••«•••••••••••••••••  Liva  Load  Raduetlon 

Saeond  Floor/ Lower  Roof 

Of fleet  Filaa  c  storage  (Lo)  :  190.0  paf 

Tributary  area  (TA)  :  978.0  af 

Araa  of  influanea  (Al)  •  4*TA  for  coluana. 

Al  a  2304.0  af 
Al  >a  400.0  af 
Lo  >  100.0  paf 

Maabar  aupporta  only  ona  floor. 

No  live  load  reduction  taken. 

L  a  Lo 


I  L  a  190.00  paf  I 


RavMwShapa/ 
Strangth,  KVdiM 
&  Sin  Limit 
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Sleet  Column 


Steel  Column  Preliminary  Selection 


STEEL  COLUMN  PRELIMINARY  SELECTION 


CASM  Load  &  Analysis  Data: 


Method:  Analysis  Load  Combination:  0  -i-  L  +  S 


Feb26yidg2 


Member  ID:  B-3 


Steel  Fy> 


Name 


Level 


Fir  to 
RrHt 


Size  Limit- 


Trib 

Area 


Upper  Roof  2  14.0 

Second  Floor/U  l  14.0 


CASM  Column  Selection  Table 


2  Preq: 


izniiS 


Dead 

Live 

8.8 

45.7 

37.8 

16.0  in.  max 


Lmin 


36.0  ksi 
29000  ksi 


Load 
Wind  I  Totals 


Column 

Size 

W6x 

15 

W5x 

16 

W8x 

18 

W5x 

19 

W8x 

28 

23.2  kips 
14.0  ft 


K'Value: 

kl: 


6.54 


CASM  Steel  Column  Selection 


Column  Size  I  Level 


1.46  115.07 

1.27  132.28 
1.23  136.59 

1.28  131.25 
1.62  103.70 


Co  126.1 


^eig 

ton 


0.11 

0.11 

0.13 

0.13 

020 


W8x28 

W8x28 


Notes: 


1.62  103.70  12.50  103.2 
1.62  103.70  12.50  103.2 


Total  Column  Weight: 


Steel  coiumn  properties  from  ASD  -  AISC  Steel  Construction  Manual.  9th  edition 
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2.  OtfiMaaliueluraigrtel 


3.  LJ^^ttuchmlftinfrinQonALLIaM^ 

4.  Anign  grsvMyloadanALLitvaia 


ELllTi* iiT 


5.  Siliot «  told  combinrttan  Including  wrlnd  Of  ■■linfc 

6.  DMn«N^4E-Wv«rtlCii(MMmos«yilMn 


7.  Odlno  horfeKontai  diaphragm  ayatama 

Alllaodbla 
Al  rigid 

Fioora  rigid  &  roof  flexible 
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Detifw  Lateral  Resiatance 
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Define  Lateral  Resistance 


Defin*  Lateral  Resistance 


136 


Us«  Loads  &  Ossign 
Tool  PaloMo 


Load  Combinalion 

Uso  Load 

□  ♦W 

Combination 

Osllns  Msmbsr 
i^psrtiss 


Ssiset  Ssoond  Floor/ 
Lowor  Hoof  Horizontal 
Strucniral  Ran* 


Boam  Proportms 


Uso  ModiV  Dssign 


SolodBoam  On 
NS-1 


Design 

Material; 

Steel 

Description 

W  14x48 

Weight: 

48  0  pif 

Modulus  Of  Elastiaty: 

29000  ksi 

Moment  Of  Inertia: 

48S.0  jn4 

Cross  Sectional  Area: 

141  in2 

Number  Of  Shear  Studs: 

0 

wind  Lateral  Analvsia 


0«fin«  PropariiM 


Bcun  Propartwa 


Column  Properties 


Use  Copy  Design 


Select  Beam  With 
Properties 


Select  All  Other  Beams 
Used  For  NS-1.NS-^ 
NS-3.EW-1.EW-2 


Double  Click  Right 
Mouse  Key  To  End 
Copyinn  Designs 


Use  Modify  Design 


Sef'/Ct  Column  On  | 
NS-1  I 


1 

1 

1  • 

1  Design 

Material: 

Description; 

Weight 

Steel 

W8x48 

4S.0  pit 

Modulus  Of  Elasticity; 

29000  ksi 

1 

Moment  Of  Inertia: 

184.0  in4 

t 

Cross  Sectional  Area; 

14.1  in2 

Number  Of  Shear  Studs: 

0 

Use  Copy  Design 


Select  Column  With 
Roperties 


I  Select  All  Other  Columns 
Used  For  N5-1.NS-2. 
NS-3.  EW-1 .  EW-2 


Double  Click  Right 
Mouse  Key  To  End 
Copying  Designs 
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Wind  Lateral  Analysis 


D«fin«  Prop«ni« 


S«i«ct  Upper 
Roof  Horizontal 
Structural  Plane 


Beam  Propertiea 


Use  Modify  Design 


Select  Beam  On 
NS-1 


Design 

Material: 

Steel 

Description; 

W12x22 

Weight 

22.0  pif 

Modulus  Of  Elasticity: 

29000  ksi 

Moment  Of  Inertia: 

1S6.0  in4 

Cross  Sectional  Area 

6.48  in2 

Number  Of  Shear  Studs; 

0 

Column  Properties 


Use  Copy  Design 


Select  Beam  With 
noperSes 


Select  All  Other  Beams 
Used  For  NS-1.  NS'2. 
EW-1.EW-Z 


Double  Click  Right 
Mouse  Key  To  End 
Copying  Oesigrm 


Use  Modify  Design 


Select  Column  On 
NS-1 


Wind  Lateral  Analysis 
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Wind  Lateral  Analysis 


Lateral  Analysis 


ConnscOMly 

Hinas 


Repeat  For  All 
Supports 


Lateral  Resistance 
Verify  All  Rigid 
Connections 


Yes.  Properties 
Are  All  Correct 


Wind  Load  Optiom 

Wind  Direction:  South 

When  2  Wind  Loads:  Max.  Suction 
Wind  Load:  GCpt  =  0 

Flexible  Diaphragm 
Simple  Beam  Model 


Rigid  Horizontal  Diaphragm 
CalculaSons 
RIeName:  Rigidoutbd 
O  Consider  Perpendicular  Wall . 


Analysis 

Analysis  RIe  Name:  Optional 

Yes.  The  Loads  &  ConnectiviV 
Are  Correct 


View  Output 


Print  DaU 

IE]  Rigid  Diaphragm 
□  All  Other 
0  Print  To  File 
0  Execute  Notepad 


Exit  Not*p«d 


Wind  Lateral  Analysis 
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Wind  Lateral  Analysis 


Wind  Lateral  Analysis 


Projact  :  Of flea  Building  -  Schaaa  A 

Locaclon  :  Kadford  AAP 

Tima  :  Had  Fab  26,  1992  3:56  PM 

'************•***  Rigid  Horizontal  Diaphragm  Caiculatlona 


Cantar  of  Rigidity 


NaoM 

h 

(ft) 

< 

M 

Av 

D*fl«ction 

(in) 

Rigidity 

R/ 

aum(R) 

X 

(ft) 

NS-l 

14.0 

0 

0 

0.101 

9.917 

32.48% 

0.8 

8.264 

MS-2 

14.0 

0 

0 

0.101 

9.917 

32.48% 

48.8 

484.294 

MS-3 

14.0 

0 

0 

0.093 

10.697 

35.04% 

84.6 

907.432 

Sum 

30.531 

1399.991 

Cantrold  from  lowar  laft  •  9um(R*z| /aum(R)  45.85  ft 
Maximum  dlmanalon  85.67  ft 
Eccantrlclty  (a)  -  cantrold- (max  dJmonalonl/2  :  3.02  ft 
e  min  •  0.05*max.  dlmanalon  4.28  ft 
Eccantrlclty  (a)  uaad  for  torsional  analysis  :  3.02  ft 
e  min  conaldarad  only  for  saisudc  analysis. 


Mama  h  I  A»  Oaflaction  Rigidity  R/  x  R*x 


(ft) 

(ft*4)  (ft*!) 

(In) 

sum(R) 

(ft) 

EH-1 

14.0 

0  0 

0.078 

12.?93 

50.00% 

72.8 

)31.750 

EH-2 

14.0 

0  0 

0.078 

12.793 

50.00% 

0.8 

10.661 

SlW 

25.586 

942.411 

Cantrold  from  lowar  laft  >  aum(R*x) /sum(R)  36.83  ft 

Maximum  dlmanalon  73.67  ft 

Eccantrlclty  (a)  •  cantrold- (max  dlmanalon) /2  :  0.00  ft 

a  min  ••  0.05*max.  dlmanalon  3.68  ft 

Eccantrlclty  (a)  uaad  for  torsional  analysis  0.00  ft 

a  min  conaldarad  only  for  salamlc  analysis. 

Assumptions  uaadi 

Daflaetlons  caleulatad  by  applying  a  1  kip  load. 


Mama 

h 

(ft) 

Rigidity 

dx 

(ft) 

R»dx 

R*dx*dx 

R»dx/ 

sum(R*dx*dx) 

MS-1 

14.0 

9.917 

45.0 

446.487 

20101.310 

0.00641 

N8-2 

14.0 

9.917 

3,0 

29.543 

88.007 

0.00042 

MS-3 

14.0 

10.697 

39.0 

416.944 

16252.029 

0.00599 

EH-1 

14.0 

12.793 

36.0 

460.545 

16579.613 

0.00662 

EM- 2 

14.0 

12.793 

36.0 

460.545 

16579.613 

0.00662 

Sun 

69600.573 

Shaar  distribution  :  Tv  -  v*R/sum(R) 

Torsional  momant  :  Mt  •  V*a 

Torsional  componanc  :  Ft  -  Mt»R*dx/sum(R*dx*dx» 

Total  shear  to  element:  Ftotal  - 


Fv  +  Ft 


Seismic  Loads 
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Sort  Factor  S3 


C=l.2B»S/(T-2/3) 


Seismic  Loads 


:.2  1.6  2.0"  2.4  2.8  3.2  3.6  4.0 

T  (Mconot) 


Zona  •  ;  2A  •  Z>0.130 

Soil  Rjctor  S3  '  S»1.3 

I  ....  . 

Ct  ,  :  0.035 

hn  •  :  28.0  ft 


TA 

T  ■  \ 

1  \ 
J.... 

T.Ct«4lin-3/4)  . 

C=1.25rtSAT'^/3)'  • 
Cmm-0.073*«»w-0.450 


'■2  ',6  2.0  2.4 

2.8  ' 

!2  J.S 

T  (saconos) 

iaaion  Sosa  Shaor  Coefrieient  Soectnim 

Seiamic  Loads 


Projact  :  Offlc*  Building  -  schaa*  A 

Location  :  Radford  AAP 

Saiaade  Codat  TM  5-809-10  1991 

TIbw  ;  Sun  Jan  26,  1992  1:40  PH 

**•******•*•••*♦••******••*•  saiaalc  Analyaij 


3 .  Oppar  Roof  194.9k 

2.  Sacond  Floor/ Lowar  Roof  :  €86. 9  k 


Total  Building  Haight  (H)  881.7  k 


H  -  S  and  E  -  H 


Zonal  2A:  Z  •  0.150 

Importanca  Catagory:  IV:  I  >  1.00 

Soli  Factor:  S3:  S  »  1.5 

Syataa:  C3a:  Rw  •  6 

Ct  -  0.035 

hn  >  28.0  ft 

T  -  Ct«hn*3/4  -  0.43  sac 
C  -  1.25*S/T*2/3  -  3.29  >  2.75 
C  -  2.75 

C/Rw  -  0.458  >  0.075 
W  -  881.7  k 
V  «  Z*I*C*»i/Rw 


I  V  «  «0.e  k 


T  <  O  /  sac 


"  0,0  k 


I  V-Ft  >  <0.«  k  ( 


I  V-Ft  >  <0.«  k  ( 


Floor  to 

w*h/ 

sua(F) 

Laval 

h 

Floor  h 

W 

sua(w) 

w*h 

sua(w*h) 

r 

V 

(ft) 

(ft) 

(k) 

(k) 

(kft) 

(k) 

(k) 

Ft  ■ 

0,0 

3 

28.0 

14.0 

195 

195 

5457 

0.362 

21.9 

21.9 

2 

14.0 

14.0 

£87 

882 

9«1« 

0.638 

38.7 

60.6 

1 

0.0 

Sua 

882 

15073 

1.000 

o 

Fleer  te 

sua(F) 

Ft+sua(F)  / 

Laval 

h 

Floor  h 

w 

sua(w) 

V 

OTM 

suaiOTM) 

sua(w) 

(ft) 

(ft) 

(k) 

(k) 

(k) 

(kft) 

(kft) 

3 

28.0 

14.0 

195 

195 

21.9 

3  07 

'>.113 

2 

14.0 

14.0 

487 

882 

60.6 

949 

307 

0.069 

1 

0.0 

1156 

Sun 

882 

1156 
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Seismic  Loads 


Projact  ;  Offlc*  Buildlnq  -  Schaaa  A 

Location  :  Radford  AAP 

Tlaa  :  Sun  Jan  26,  1992  1:40  PM  ' 

♦•••»*•**♦•»♦•••*♦•*••••••*♦*  Centar  Of  Mi 


Oppor  Roof 

--  28.00 

ft 

NUM 

Haight 

(k) 

.■iS'Wolght 

(kft> 

EH 

(ft) 

EH'Halght 

(kft) 

Extarlor  Hall 

36.9 

36.8 

1358.9 

0.8 

30.7 

Extarlor  Hall 

24.6 

0.8 

20.5 

24.8 

610.8 

Extarlor  Hall 

36.9 

36.8 

1358.9 

48.8 

1801.6 

Extarlor  Hall 

24.6 

72.8 

1791.4 

24.8 

610.8 

Uppar  Roof 

49.8 

36.8 

1833.1 

24.8 

1235.9 

Baaa  Saif  Haight 

18.4 

36.8 

676.3 

24.8 

455.9 

Coluan  Saif  Haight 

3.8 

36.8 

139.2 

24.8 

93.9 

Sum 

194.9 

7178.2 

4839.6 

M-S  Cantor  Of  Haas:  36.63  ft 

S-H  Cantor  Of  Mass:  24.83  ft 


Saeond  Floor/ Lowar 

Roof 

—  14.00  ft 

HUM 

Haight 

NS 

HS*Ha'.ght 

m 

r.H*  Haight 

(k) 

(ft> 

(ktt> 

B9i 

(kft> 

Saoond  Floor 

72.9 

12.8 

935.1 

24.8 

1809.5 

Saeond  Floor 

«Ua  > 

J960 

2.'.76.5 

28.8 

1750.8 

Saeend  Floor 

72.9 

60.8 

4432 . 6 

'>4  8 

’.509.5 

LoHor  Roof 

123.6 

36.8 

4554.0 

66.8 

8263.2 

Extarlor  Mall 

73.8 

36.8 

2717.8 

0.8 

61.5 

Extarlor  Mall 

24.6 

0.8 

20.5 

24.8 

610.8 

Extarlor  Hall 

36.9 

36.8 

1358.9 

48.8 

1801.6 

Extarlor  Hall 

24.6 

72.8 

1791.4 

24.8 

610.8 

Parapat 

9.9 

0.8 

8.3 

66.8 

662.1 

P«r«p«t 

19.8 

36.8 

729.8 

84.8 

1680.9 

Parapat 

9.9 

72.8 

721.6 

66.8 

662.1 

Baaai  Saif  Haight 

24.8 

36.8 

914.9 

36.2 

899.9 

Column  Saif  Haight 

5.7 

36.8 

208.8 

36.2 

205.4 

Extarlor  Mall 

43.0 

0.8 

35.9 

42.8 

1843.6 

Extarlor  Hall 

36.9 

36.8 

1358.9 

84.8 

3129.7 

Extarlor  Hall 

43.0 

72.8 

3134.9 

42.8 

1843.6 

Coluaui  Saif  Haight 

3.8 

36.8 

139.2 

24.8 

93.9 

Sub 

686.9 

25299.0 

27738.8 

H-S  Cantor  Of  Mass:  36.83  ft 

e-H  Cantor  Of  Mass:  40.39  ft 
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Seismic  Lateral  Analysis 


161 


Seismic  Lateral  Analysis 


Seismic  Lateral  A 


Total  Combinod  Lood  —  Axiol  (k) 


Seiamic  Lateral  Analysis 


Seismic  Lateral  Analysis 


Projacc  :  Offlca  Building  -  Schaa*  A 

Location  :  Radford  AAP 
Saiaaic  Codai  TM  S-809-I0  1991 


Tima 

:  Sun  Jan 

26.  1992 

1:43  PM 

•aic  Latorai  Raaiatanca 

Locations  •••*••*•♦*•******•♦ 

MS-1  — 

F,  32% 

Floor  to 

3ua)r) 

Lavai 

h 

Floor  h 

f 

V 

OTM 

SUB  (OTM) 

(ft) 

(ft) 

()c) 

(k) 

()cft) 

()cft) 

3 

28.0 

14.0 

21.9 

21.9 

307 

2 

14.0 

14.0 

38.7 

60.6 

849 

307 

1 

0.0 

1156 

Sub 

60.6 

1156 

NS-2  — 

F,  32% 

floor  to 

9ua(r) 

Laval 

h 

floor  h 

F 

V 

OTM 

SUB (OTM) 

(ft) 

(ft) 

()t) 

(Ic) 

()cft) 

(left) 

3 

28.0 

14.0 

21.9 

21.9 

307 

2 

14.0 

14.0 

38.7 

60.6 

349 

307 

1 

0.0 

1156 

Sua 

• 

60.6 

1156 

H8-3  — 

F,  35% 

LaT«X 

): 

(ft) 

Floor  to 

Floor  h 

(ft) 

F 

(k» 

3ua(F) 

V 

(Ic) 

OTM 

(kft) 

sua (OTM) 

(left) 

2 

14.0 

38.7 

14.0 

38.7 

541 

1 

0.0 

541 

Sub 

38.7 

541 
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Quantity  Take-Off  Philosophy 


3  ConsideiBtions 

1 .  One  typical  interior  bay  (exterior  side  bay,  comer  bay) 


2biiyB 

by 

2bBy8 


2.  One  typical  floor  iavei  and  root  level 

3.  The  entire  building  structural  system 


w 

ISx 

IS 

I 


Estimatod  weights  are  not  used 
for  quantity  take-ofliB 

Bementa  designed  by  Excel 
apreadaheeta  are  used 


Use  Modify  Deeign  and  Copy  Design 
to  manualy  enter  element  sizes 

Calculated  square  footage 
can  be  overridden 
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Projact  :  Offlea  Building  -  Schaaa  A 

Location  ;  Radford  AAP 

Tlaa  :  Sun  Jan  26,  1992  1:57  PM  ' 

•**•••••**•*♦*♦••*******♦•*•  Ouantlty  Taka-off 


Sacond  Floor/Louar  Roof 


Plan  Araa:  72.0  ft  x  48 

STEU.:  Narrowly  Spacad  Blaaanta 

.0  ft: 

3456.0 

aqft 

Haight/ 

Total 

OMCription 

Langth  Haight 

Blaaant 

Ho. 

Haight 

(ft) 

(plf) 

(Iba) 

(Iba) 

24.0 

0.0 

0.0 

24 

0 

Sua 

0 

Total  Walght 

0.0 

tona 

Walght  Par  Squara  Foot 

0.0 

paf 

STEEL:  Hldaly  Spacad  Elaaanta 

Haight/ 

Total 

Oaacription 

Lan^tn  tfoiqht 

BlaMnt 

Ho. 

Haight 

(ft. 

(plf) 

(Iba) 

(Iba) 

N  14  X  48 

24.0 

48.0 

1152.0 

10 

.1520 

18.0 

0.0 

0.0 

4 

0 

N  21  s  86 

24.0 

68.0 

1632.0 

4 

6528 

W  1«  X  40 

24.0 

4  ».U 

960.0 

15 

14400 

24.0 

0.0 

0.0 

3 

0 

SU. 

32448 

Total  Haight 

18.2 

tona 

Haight  Par  Squara  Foot 

9.4 

paf 

STEEL:  Surfaca  El  Manta 

Total 

Cone 

Cone 

Total  Haight 

Daacriptlon 

Oapth 

Araa 

Haight  Haight 

Haight 

Cone 

(ln» 

(aqft) 

(paf) 

(pcf) 

(paf) 

(Iba) 

(Iba) 

Mtl  Ok  2*-20ga/HLHT  2.5* 

mm 

K :  j 

2.0 

145.0 

42.0 

5731 

120960 

Mtl  Dk  2*-20ga/HLNT  2.5* 

Ba 

■  1 

2.0 

145.0 

42.0 

764 

16128 

mm 

Eli 

0.0 

0.0 

0.0 

0 

0 

Sum 

6495 

137088 

Concrata  Cubic  Yacda 
Total  Walqht 


35.0 

3.2  tona 


Quantity  Take«Olf 


STEELS  Coiuan  Blananca 


Oaacrlptlon 

Langth  Haight 
(ft)  (pif) 

Haight/ 

Blaaant 

(Iba) 

No. 

Total 

Walght 

(Ibal 

W  8  X  48 

14.0 

48.0 

672.0 

10 

6720 

H  8  X  28 

14.0 

28.0 

392.0 

2 

784 

14.0 

0.0 

0.0 

6 

0 

7504 


Total  Haight 

Haight  Far  Squara  Foot 


3.8  tona 
2.2  paf 
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Concluding  Remarks 


Schemes  A.  B  and  C  weie  developed  to  permit  exploration  and  instruction  of  the  broadest  p<^ble  range  of 
CASM  capabilities.  The  schemes  should  not  bo  viewed  as  completely  logical  structural  framing  solutions  to 
the  given  design  parameters,  nor  as  necessarily  economical.  Each  of  the  throe  schemes  contain  a  vari^ 
of  elements,  which  if  property  combined  and  interchanged  might  produce  "real"  schemes  for  consideration 
at  a  35%  review. 


Examples  of  unlikely  components  assembled  in  schemes  A,  B  and  C  include:  (1 )  concrete  as  a  decking  for 
the  low  roof,  (2)  custom  made  trusses  for  the  low  roof  frammg,  (3)  prefabricated  Iknestone  wall  panels  mixed 
with  castHn^rlaoe  concrete  shear  wails,  and  (4)  norvcomposite  steel  beam  framing  for  the  second  floor. 


A  logical  steel  framed  beam/coiumn  solution  for  "real*  consideration  would  include  open  web  steel  joists 
spanning  48  feet  for  the  upper  roof  to  eliminate  a  central  column  in  the  second  floor  space.  The  lower  roof 
would  be  framed  with  36  foot  span  open  web  steel  joists  (without  inclusion  of  custom  tmsses)  as  in  schenfie 
B.  Both  roofs  would  be  sheathed  with  a  metal  roof  deck  without  concrete  and  both  would  become  flerdbie 
diaphragms.  The  second  floor  would  be  framed  with  composite  steel  beams  as  In  scheme  B  and  remain  a 
rigid  diaphragm.  Two  lateral  load  resistance  system  options  could  be  compared.  One  scheme  could  inck^ 

a  momerrt  resistant  frame  approach  similar  to  scheme  A,  while  a  second  approach  might  incorpo^etrussmg 

similar  to  scheme  B.  The  non-ioadbearing  exterior  envelope  is  open  to  a  variety  of  possibilHies.  The 
Architects  will  likely  dictate  the  aesthetic  expression.  The  foundation  system  would  be  a  combination  of 
isolated  and  linear  spread  footings. 

Athird  logical  solution  would  be  a  masonry  bearing  wall  system  to  support  the  steel  opetvweb  joist  roof 
planes  described  above.  The  second  floor  piano  might  be  constructed  of  pre-cast  pre-stressed  hollow  cored 
planks,  which  would  also  bear  on  the  walls  and  a  central  steel  girder  line.  Some  of  these  walls  could  become 
shear  waNs  for  lateral  load  lesistanoe.  Thus  the  exterior  envelope  and  the  interior  partition  provide  a  structural 

function,  eNmitwting  costly  moment  connections  and  columns  within  the  exterior  waH  layout  Footings  ate 
now  all  linear  spread  footings  with  only  one  isolated  footing. 


It  is  uniikely  that  a  reinforced  concrete  frame  would  present  an  economical  solution  for  a  1-2  story  office 
buildng. 

The  structural  engineers  that  become  proficient  with  the  use  of  CASM  wiH  be  able  to  explore  many  other 
ideas  to  arrive  at  the  most  structuraHy  efficient  and  eoofKxnical  solution  for  this  hypothetical  project 
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